ECG. The study included patients with all types of AF (ie, paroxysmal, persistent, and permanent) . The exclusion criteria were as follows: death during baseline hospitalization (in the case of hospitalized patients; n = 42), lack of data on β -blocker prescription (n = 3), and lack of ECG documentation on the leading heart rhythm or presence of rhythm other than AF (n = 1177).
Of the 2019 Polish patients with HF (including ambulatory patients and patients discharged after hospitalization for HF), 797 individuals (39.5%) with AF were selected and included in the present study. Patients were classified into 2 groups depending on β -blocker use and were followed for 1 year. The population included 445 patients (56%) with a left ventricular ejection fraction (LVEF) of 40% or lower and 300 patients (38%) with a LVEF higher than 40% (LVEF data were missing in 52 patients [6%] ). Data on 1 -year survival were available for 763 patients (96.2%), and on hospitalization for decompensated HF at 1 -year follow -up, for 711 of the 797 patients (89.2%).
Clinical endpoints and design of analyses
Patients treated with β -blockers were compared with those not receiving β -blockers in terms of baseline characteristics and 1 -year outcomes. The primary endpoint was all -cause death at 1 year, while the secondary endpoint was a composite of all--cause death and hospitalization for worsening HF at 1 year. We also sought to determine whether β -blocker treatment was an independent predictor of both endpoints in the study cohort.
An additional analysis was performed to assess the relationship between baseline resting HR and 1 -year outcomes in the study population. Patients were divided into 3 subgroups depending on baseline resting HR (791 of the 797 patients with known resting HR): 464 patients (58.7%) with an HR below 80 bpm; 297 patients (37.5%) with an HR between 80 and 109 bpm; 30 patients (3.8%) with an HR of 110 bpm or higher. We chose the cutoff value of 110 bpm according to the latest 2016 ESC guidelines, 10 and the cutoff value of 80 bpm as adopted in the previous 2010 ESC guidelines and the RACE II study.
14,15
Statistical analysis For a between -group comparison, we used the Fisher exact test and the Mann--Whitney test for categorical and continuous variables, respectively. Categorical data were presented as the number and percentage of patients. Normally distributed continuous variables were presented as a mean value with SD. For ordinal variables and nonnormally distributed continuous variables, a median value with interquartile range (IQR) was used. To identify predictors of the primary and secondary endpoints, we performed the Cox proportional hazards regression model. Variables found to be significant in univariate analyses were included in multivariate models. The Kaplan-Meier curves were plotted for the 2 primary subgroups (with and without long -term prognosis on β -blocker therapy in patients with HF and AF. 6 Moreover, it has shown no benefit of β -blocker treatment in any of the AF subgroups (selected based on age, sex, left ventricular ejection fraction, New York Heart Association [NYHA] class, heart rate [HR], and baseline medical therapy). 6 In contrast, a large nationwide Swedish registry 7 and a post hoc analysis of the AF -CHF trial 8 (Atrial Fibrillation -Congestive Heart Failure) showed a significant reduction of all -cause mortality in patients with HF and AF treated with β -blockers (a relative risk reduction of 25% and 28%, respectively).
Another important consideration in HF patients with permanent AF is the optimal resting HR, which is still uncertain. It was observed that ventricular rates under 70 bpm may be associated with worse outcomes in patients with HF and AF. 9 The current European Society of Cardiology (ESC) guidelines on HF management suggest a threshold of 60 to 100 bpm, while the ESC guidelines on AF propose a less strict threshold of less than 110 bpm (and avoiding bradycardia), as a target for rate control therapy in this population. 1, 10 The aim of this study was to investigate the effect of β -blockers on 1 -year outcomes in real -life patients with HF and concomitant AF. An additional analysis was designed to assess the relationship between HR control and 1 -year outcomes in these patients.
PATIENTS AND METHODS Study design
This cohort study was based on data from 2 prospective observational ESC registries: ESC -HF Pilot and ESC -HF Long -Term. The current analysis included data collected in Polish cardiology centers. Detailed information on the design of both registries was published previously.
11-13 Both surveys were approved by a local institutional review board and all patients signed informed consent to participate in the registries.
Study population and group selection The ESC -HF Pilot and Long -Term registries enrolled 5118 and 12 440 patients with HF, respectively, across Europe. The current analysis comprised 2019 white Polish patients including those who were discharged in stable condition following HF hospitalization (n = 1415) and ambulatory HF patients (n = 604). Both HF registries collected the same type of clinical data.
The main analysis was designed to assess clinical characteristics and 1 -year prognosis of HF patients with concomitant AF treated with β -blockers in comparison with patients with HF and AF who did not receive β -blockers. Patients were eligible for inclusion in the study if they had a diagnosis of AF based on a 12 -lead electrocardiogram (ECG) or Holter monitoring performed during baseline visit or earlier. A case report form enabled the investigators to choose only one leading heart rhythm for each patient (sinus rhythm, AF, paced rhythm, or other) based on a 12 -lead Heart rate control Heart rate, assessed as a continuous variable, was not a predictor of either the primary or the secondary endpoint in the total population, even in the univariate analysis. However, the Kaplan-Meier curves (FIGURES 3 and 4) showed increased rates of the primary and secondary endpoints in patients with an HR of 110 bpm or higher. Both study endpoints were less frequent in patients with an HR of 80 to 109 bpm when compared with the remaining HR subgroups. However, significance was reached only for the secondary endpoint (27.5% vs 35.0%; P = 0.046) and not for the primary one (9.9% vs 14.2%; P = 0.09) (FIGURE 5). DISCUSSION The results of this study may support current recommendations to prescribe β -blockers in patients with HF, irrespective of the simultaneous presence of AF. In our population, β -blocker use was an independent prognostic factor in the 1 -year follow -up. The most favorable 1 -year prognosis was observed in patients with a resting HR of 80 to 109 bpm.
Patients with AF constitute a specific subgroup within the HF population, and AF is a highly prevalent condition in patients with HF.
1,16 Its prevalence increases with the severity of HF, from 10% in NYHA functional class I to 50% in class IV.
16,17
The presence of AF in patients with HF is associated with increased severity of symptoms, high risk of thromboembolic events, and worse long--term prognosis. 18-20 AF patients are more likely β -blocker treatment), as well as for the 3 subgroups divided according to HR. All tests were 2 -tailed. A P value of less than 0.05 was considered significant. The SPSS software, version 22 (IBM SPSS Statistics 22, New York, United States) was used for analysis.
RESULTS Baseline characteristics
The mean (SD) age of the overall population was 68.0 (12.0) years and the mean (SD) resting HR was 80.2 (18.6) bpm. At baseline, 715 patients (89.7%) received β -blockers, while 82 patients (10.3%) were not treated with a β -blocker. Detailed comparative characteristics of both groups are presented in TABLES 1 and 2.
One -year outcomes Patients treated with β -blockers were less likely to reach the primary and secondary endpoints than those not receiving β -blockers (10.9% vs 25.6%, P = 0.001 and 30.6% vs 44.2%, P = 0.02, respectively). The Kaplan-Meier curves for the primary and secondary endpoints for both subgroups are shown in FIGURES 1 and 2, respectively.
In the univariate analysis, β -blocker use in patients with HF and AF was a predictor of both the primary and secondary endpoints. In the multivariate analysis, β -blocker use remained an independent predictor of the primary endpoint (hazard ratio, 0.52; 95% CI, 0.31-0.89; P = 0.02) but not of the secondary endpoint (hazard ratio, 0.74; 95% CI, 0.49-1.11; P = 0.14) (TABLE 3). TABLE 1 Baseline characteristics (demographic data, heart failure, and medical history) of patients with heart failure and atrial fibrillation depending on β -blocker use
Parameter
Total population (n = 797)
No β -blocker treatment (n = 82) 23 According to the current guidelines, β -blockers are not contraindicated in patients with HF and COPD, although more selective β 1 -antagonists (such as bisoprolol, metoprolol succinate, or nebivolol) are preferred.
1
In our study, patients who did not receive β -blockers had a higher mean LVEF value (45%), thus most patients had HF with preserved LVEF (HFpEF) or HF with mid -range LVEF (HFmrEF). This might explain why those patients did not receive β -blockers, as so far there has been no evidence of survival benefit of this therapy in HFpEF and HFmrEF.
1 Still, in these patients, β -blockers should be considered for rate control.
1 Recent data from the QUALIFY study (QUality of Adherence to guideline recommendations for LIFe--saving treatment in heart failure surveY) showed that most patients with HFrEF in Poland receive adequate treatment (including β -blockers), but the proportion of patients reaching the target to require a more intensive symptomatic treatment with the use of loop diuretics and mineralocorticoid receptor antagonists than patients in sinus rhythm.
18 Coexistence of HF and AF is associated with an increased risk of HF hospitalizations and mortality.
19,21
In our analysis, patients who received and who did not receive β -blockers did not differ in severity of HF symptoms. Patients who did not receive β -blockers were older, more often were female, and more frequently had chronic obstructive pulmonary disease (COPD), which might have affected underprescription of these medications. Patients with coexisting COPD are at high risk of adverse reactions associated with β -blocker use. However, Andell et al, 22 based on data from a large Swedish registry (SWEDEHEART), found that COPD patients with a history of HF and after myocardial infarction treated with β -blockers had a significantly lower all -cause mortality. Moreover, a previous analysis from the ESC -HF Pilot registry showed that mortality in patients with Hemoglobin, g/dl 13.5 (12.1-14.7); n = 730 13.2 (11.9-14.6); n = 369 12.1 (11.0-13.5); n = 51 0.002
Pharmacotherapy and implantable devices, % (n/N) 23 Nevertheless, it seems that β -blocker prescription in the study group might have been also, at least in part, motivated by a resting HR: patients who received β -blockers had higher baseline HR compared with those who were not prescribed β -blockers (75 bpm vs 70 bpm, P = 0.06).
Patients treated with β -blockers were also more likely to receive other evidence -based medications,
FIGURE 1
Kaplan-Meier curves for the primary endpoint in patients with heart failure and concomitant atrial fibrillation treated and not treated with β -blockers
FIGURE 2
Kaplan-Meier curves for the secondary endpoint in patients with heart failure and concomitant atrial fibrillation treated and not treated with β -blockers 
β-blockers
No β-blockers Survival probability treated with β -blockers had a 25% reduction in all -cause mortality in comparison with those who did not receive β -blockers. 7 Similarly, in the other study, β -blockers were associated with a significant 29% reduction in mortality.
25 The analysis was based on the Swedish Heart Failure Registry and comprised 7392 HFrEF patients with concomitant AF. 25 In a recent post hoc analysis of the AF -CHF trial, β -blockers were associated with a significant 28% reduction in all -cause mortality during a median follow -up of 37 months. 8 Similarly to our study, the AF -CHF trial showed a trend towards the association of β -blocker use with a reduced hospitalization rate, but the result was not significant.
8 It remains unclear why β -blockers have no favorable effect on the reduction of hospital readmissions in patients with HF and AF. One possible explanation might be that these patients are frequently more symptomatic than HF patients in sinus rhythm, which may reduce the beneficial effect of β -blockers.
The findings of the above analyses are in contrast to the results of a recent meta -analysis that included data from 10 randomized trials of β -blockers versus placebo in patients with HFrEF. 6 The meta -analysis indicated that, in contrast to HF patients with sinus rhythm, β -blockers do not improve prognosis in HF patients with AF (hazard ratio, 0.97; P = 0.73).
6 The authors recommended against β -blocker use in patients with HF and AF.
6 Similar results were observed in a smaller meta -analysis including 4 randomized placebo--controlled trials, which enrolled 1677 patients with HF and AF.
26 Rienstra et al 26 suggested that in these patients β -blockers did not reduce mortality (odds ratio [OR] , 0.86; 95% CI, 0.66-1.13; P = 0.28) and hospitalizations (OR, 1.11; 95% CI, 0.85-1.47; P = 0.44), in contrast to patients in sinus rhythm. However, both meta -analyses generated some controversies. The first meta -analysis included patients with advanced disease, highly symptomatic (70% had NYHA class III or IV), with a high proportion of digoxin use and OAC underuse (only 58% of patients), which might have reduced the benefit of β -blocker therapy. 6 In the meta -analysis by Rienstra et al, 26 the actual prevalence of AF might have been low (patients were included in the study based only on one ECG). However, in the AF -CHF trial, the association of β -blocker use and outcomes was consistent regardless of AF type (persistent or paroxysmal) and its duration.
8 Despite these controversies, the 2016 ESC guidelines on HF maintained the recommendation of β -blocker use in patients with HF and AF. 1 Higher HR in HF patients was proved to be associated with higher long -term mortality.
27,28 In our previous study, HR at hospital discharge was a predictor of 1 -year death in HF patients, both those with AF and those in sinus rhythm.
18 However, based on the results of the MAGGIC meta--analysis conducted in HF patients, resting HR does not have the same prognostic implications in patients with AF as it does in those in sinus on β -blockers (P = 0.01) received OAC. The underprescription of OAC, especially in the non-β --blocker subgroup, might be partly explained by older age and lower hemoglobin levels. However, it was shown that elderly patients with AF rarely have absolute contraindications to OAC and it is therefore underused.
24
In our study, patients not treated with β -blockers were significantly more likely to reach the primary and secondary endpoints than patients receiving β -blockers. In the multivariate analysis, β -blocker use was proved to be an independent positive predictor of 1 -year survival, but not of the composite endpoint of death and hospital readmissions. It should be stressed that, because of a small group of patients who were not treated with β -blockers, our analysis was performed regardless of LVEF, which might have biased the results. However, our findings are in line with data from 2 large registries with a similar methodology.
7, 25 The first one was a propensity -matched cohort from a Danish nationwide registry, including 23 896 AF patients with concomitant HF (both HFrEF and HFpEF).
7 It revealed that patients that because of the small size of the total population, there were only few events in each subgroup. According to the guidelines, β -blockers are the first -line drugs to control ventricular rate in patients with HF and AF.
1 However, the optimal resting HR remains uncertain, as previous studies (AFFIRM, RACE) showed no difference in clinical events in the strict rate -control groups versus lenient rate -control groups. 14, 30 The current ESC rhythm.
29 In our study, patients with HF and AF with an HR of 110 bpm or higher had a higher risk of death in 1 -year follow -up than patients with an HR in the range of 80 to 109 bpm. Moreover, the risk of death or hospitalization for HF worsening was observed less frequently in patients with an HR of 80 to 109 bpm when compared with patients with an HR of 110 bpm or higher or less than 80 bpm. However, it should be stressed FIGURE 3 Kaplan-Meier curves for the primary endpoint in patients with heart failure and concomitant atrial fibrillation depending on heart rate
FIGURE 4
Kaplan-Meier curves for the secondary endpoint in patients with heart failure and concomitant atrial fibrillation depending on heart rate patients with all types of AF (paroxysmal, persistent, and permanent) as a single study group. The most appropriate approach would probably be to evaluate patients with permanent AF and those with paroxysmal AF separately. However, this would increase the complexity of the study and further reduce the size of the study subgroups, thus precluding any reliable analysis. An important advantage of registries is inclusion of real -life patients, but drawbacks include partial incompleteness of the data, as shown in TABLES 1 and 2. The findings of our study correspond with previously published data from large registries, 7,19,25,32 but randomized clinical trials are needed to clarify the effect of β -blockers on long -term outcomes in HF patients with concomitant AF.
Conclusions
In patients with HF and AF treated with β -blockers, we observed lower mortality rates at 1 year in comparison with those not receiving β -blockers. In these patients, an HR of 80 bpm to 109 bpm may be associated with better outcomes, while patients with an HR of 110 bpm or higher have worse survival. However, β -blocker treatment seemed to have no impact on the risk of hospitalization for HF worsening in patients with HF and AF. These data indicate the need for further properly designed comparative studies to confirm the possible benefits of β -blocker treatment, as well as to establish a target resting HR value in this patient population.
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10
In an analysis of data from the EORP -AF Pilot registry (EURObservational Research Programme--Atrial Fibrillation General Registry Pilot Phase), Lenarczyk et al 31 showed that a rhythm -control strategy is used more frequently in Poland than in other European countries. A recent analysis of the CIBIS II trial showed that in HFrEF patients with AF, in contrast to HFrEF patients in sinus rhythm, higher HR was not associated with worse outcomes.
3 Similarly, in the Swedish Heart Failure Registry, mortality was increased with higher HR in sinus rhythm, while in AF, mortality was increased only for an HR higher than 100 bpm.
25
Limitations of the study The main limitation of our study is a relatively low number of patients, especially in the control group (ie, patients not receiving β -blockers) and in the subgroup of patients with an HR of 110 bpm or higher. Thus, the reporting of findings for the HR subgroups may be underpowered. Due to relatively small groups, we were not able to assess the effect of β -blockers with respect to LVEF or to conduct a propensity score matching analysis.
Another important limitation of our study is a joint analysis of ambulatory HF patients and HF patients discharged after HF hospitalization. We decided to combine these 2 subgroups to increase the number of study patients and thus the statistical power of the analysis. The proportion of patients discharged after HF hospitalization was significantly higher in the group not treated with β -blockers. Still, in the multivariate analysis, β -blocker treatment remained a significant predictor of the primary endpoint irrespective of the recent hospitalization.
Due to a relatively small number of patients, we decided to perform a combined analysis of 
